Background: A growing number of studies have examined correlates of walking-to/from-school behaviors. However, the potential differences across neighborhoods have been understudied. To address this knowledge gap, this study compared 4 elementary school settings (low-income inner-city; mid-to low-income, urban with and without freeway in attendance area; and high-income suburban) in Austin, Texas. Methods: Parental surveys (n = 680, response rate = 25%) were analyzed using binary logistic regressions to identify correlates of walking to/from school for each setting. Five focus groups were conducted with 15 parents and analyzed using content analysis to supplement the survey results. Results: Parents' personal barrier was the only consistently significant variable across 4 settings (OR = 0.113-0.463, P < .05). Parental education showed contrasting results between the suburban setting (OR = 3.895, P < .01) and the urban setting with freeway presence (OR = 0.568, P < .05). Personal attitude and walking habit had lower explanatory power in lower-income settings than in the higher-income site. But sociodemographic, physical environment, and safety conditions had greater explanatory power in lower-income settings. Freeway barrier was significant in the inner-city setting (OR = 0.029, P < .05) and the urban setting with freeway presence (OR = 0.142, P < .05). Conclusions: Significant differences in correlates of walking-to/from-school behaviors were found across the 4 elementary school settings, suggesting the importance of context-sensitive approaches in future research and practice.
Walking to and from school is promoted as a healthy and sustainable transportation mode. 1, 2 Several studies have demonstrated the associated health benefits in increasing children's physical activity and energy expenditure, which may help combat the pediatric obesity epidemic. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Secondary health and environmental benefits may emerge from the reduction in automobile use, fuel consumption, and environmental pollution. 17, 18 A growing number of studies have identified the multilevel correlates of walking-to/from-school behaviors using a socioecological framework. 19 Personal correlates include children's and parents' personal attitudes, barriers, and habits related to walking, as well as their sociodemographic characteristics (child's gender, age, and ethnicity; parents' income, education, marital status, car or driver license ownership, and number of children). 17, 18, [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] Social factors consist of social support, presence of other children walking/biking, opportunity to walk with other children, and social control and cohesion. 28, 29, [36] [37] [38] Physical environmental factors include home-to-school distance, safety from traffic and crime, nonmotorized and motorized infrastructure, school size and age, and neighborhood characteristics such as locations, density, and land use patterns. 17, 18, [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [32] [33] [34] [35] [37] [38] [39] [40] [41] [42] [43] [44] Among these findings, the negative impact of the long distance between home and school is mostly consistent, 17, 18, [22] [23] [24] 30, [33] [34] [35] 37, 39 while the roles of other factors are less conclusive. One possible reason for these inconsistencies is the differences in study neighborhoods or populations.
Support for such context-based differences was found in a few studies that examined the interactions among multilevel factors. 28, 37, 40 Kerr and colleagues found an interaction effect between neighborhood walkability and income: walkability was a positive factor in high-income neighborhoods but nonsignificant in lowincome neighborhoods. 40 Another study showed that residential density, block size, and social cohesion were positive or nonsignificant, depending on the home-toschool distance (closer or farther than 1 mile). 28 These findings imply the importance of considering interaction effects or context-based, stratified analyses.
In addition, it was recognized that children from low-income urban areas might face unique challenges in school travel due to their limited access to private vehicles and the possibility of facing more safety threats. 45 But this population group has been understudied. The presence of a freeway in the attendance area may deter walkin-to/ from-school due to the high traffic speed and volume and corresponding dangers from traffic. 22, 37, 38, 43 Awareness of the impact of freeway presence can inform policy making regarding school siting and attendance areas, but evidence remains limited.
This study addresses these gaps of knowledge in the literature by (1) comparing the correlates of walking-to/ from-school behaviors across 4 socioeconomic and built environment contexts, (2) elucidating the barriers specific to lower-income children living in urban areas, and (3) assessing the impact of freeway presence in attendance area on walking-to/from-school behaviors.
Methods

Study Settings
This study is part of a larger research project, which examines walking-to/from-school behaviors by elementary school children from the Austin Independent School District, Texas. Twenty elementary schools were studied in this project, representing 4 types of settings based on their socioeconomic and physical environmental characteristics: (1) inner-city settings with lower income and mostly Hispanic populations, higher residential density, more vehicle crashes, and better connected street networks (mostly grid-like); (2) urban settings with medium levels of aforementioned factors, divided into 2 sub-types (with and without freeway in the attendance area); and (3) suburban settings with higher income and mostly white populations, lower residential density, less traffic crashes, and lower street connectivity (mostly cul-de-sac). [45] [46] [47] A distinction between inner-city and urban locations was made because of their differences in physical environment and socioeconomic factors. The two subtypes of urban settings were identified because some urban schools' attendance areas were divided by freeways, which has been found to be a significant barrier to walking. 38 In this study, 1 elementary school was randomly selected from each type of setting (Table 1) . The 2 selected urban schools were located close to each other and similar in socioeconomic and other physical environmental characteristics, so that the impact of freeway presence could be examined more effectively.
Data Collection
Survey research was used as the primary method to reach a large study population (students' parents) and to collect systematic and quantifiable data on a large number of study variables. Focus groups were conducted with a small sample of parents as a supplementary method to study in depth a smaller number of key questions. The protocols for surveys and focus groups were reviewed and approved by the Institutional Review Board at the researchers' institution.
Survey. In 2007, as part of a larger survey, 2721 questionnaires were distributed to all parents in 4 study schools. A total of 680 (25%) parents returned valid questionnaires. In the suburban school, the participants' ethnicity and grade levels were representative of the total student population. For the urban school with freeway, the black, non-Hispanic students were underrepresented (16% for participants vs. 28% for total enrollment). For the urban school without freeway, first-graders were overrepresented (40% for participants vs. 16% for total enrollment), while the second-and third-graders were underrepresented (5% and 1% for participants vs. 16% and 12% for total enrollment, respectively). In the inner-city school, the prekindergarten students were overrepresented (22% for participants vs. 10% for total enrollment) and the fifth-graders were underrepresented (2% for participants vs. 13% for total enrollment). The economic status of individual participants was unknown, so the corresponding selection bias could not be evaluated.
Based on socioecological theory 19 and the extant literature on walking to/from school, study variables were selected and conceptualized using the 3 tenets of personal, social, and physical environmental factors. The 3-page questionnaire contained items to elicit sociodemographic information that were taken from the PedsQL Family Information Form. 48 Items pertaining to other personal factors as well as social and physical environmental variables were either adapted from 2 validated questionnaires with moderate-to-high reliability-the University of California at Irvine's SRTS Survey 43 and the Parental Survey from the "Active Where" project 49 -or developed by the researchers. The English version was developed first and later translated into a Spanish version. A smallsample pilot test (n = 5) was conducted for each version. A 2-week test-retest showed moderate-to-high reliability for all items (n = 71, average kappa of 0.718 for categorical variables and average intraclass correlation of 0.998 for continuous variables).
The outcome variable was a binary measure of whether the child used walking as a typical travel mode to or from school (0 = no; 1 = yes). It was captured with 2 multiple-choice questions: "On a normal day, how does your child travel from home to school (from school to home)?" The choices included "walking alone," "walking with friends," "walking with a parent/adult," "school bus," "public bus," and "private car, including carpool." This study focused on walking to/from school; if the parent had chosen 1 of the 3 walking modes for the "home-toschool" or "school-to-home" trip, the outcome variable was coded as "1 (yes)."
Focus Group. In May-July 2009, focus group discussions were conducted to gain a deeper understanding of parents' decision-making regarding their child's school travel. Bilingual (English and Spanish) recruitment f Most focus group participants had more than 1 child attending the same elementary school. The discussion included all of the participants' children who were attending elementary schools.
Abbreviations: EE, early childhood education; K, kindergarten; NA, information not available; PK, pre-kindergarten; SD, standard deviation.
letters were sent to 373 parents whose contact information was available (from the previous survey or school district open records) and whose child would still be in elementary school at the time of the focus groups (estimated based on the grade information from 2007). A follow-up recruitment letter was sent out 1 week later.
For those who also provided telephone numbers in the open records, a third recruitment effort was made via a telephone call. After the recruitment, telephone calls were used to arrange the times and locations (meeting rooms in nearby public libraries) of the focus group discussions. A total of 32 parents confirmed their willingness to participate. However, 17 did not show up, despite a reminder call made on the day before the discussion. As a result, 5 groups were conducted with a total of 15 parents, with 2 groups for the suburban school and 1 group for each of the other 3 schools. Each group consisted of parents from the same school and was conducted in English or Spanish. More school-based details about focus groups and their participants are presented in Table 1 .
All participants signed an informed consent form before the discussion. A facilitator with experience in conducting focus groups led the discussion. Visual aids-large maps and colored stickers for identifying environmental issues ( Figure 1 )-were used. For all documents used in the focus groups, an English version was developed first and a Spanish version was developed later through a translation process. The key questions for discussions were (1) why parents chose certain school travel modes for their child and (2) why they chose certain routes over others. For this present study, only the first question was directly relevant.
Data Analysis
Survey. Statistical analyses were conducted for both the full sample (4 schools together, n = 680) and each of the subsamples (from the 4 individual schools, n = 110, 242, 126, and 202, respectively), using SPSS 15.0. A significance level of P ≤ .05 was used for all tests. Cases with missing values (an average of 5.9%) were imputed using the maximum likelihood estimation method and retained in the analysis for 3 reasons: (1) there were no significant differences between cases with and without missing values in terms of the outcome measure; (2) some factors (eg, safety concerns) were captured by multiple items, and missing 1 item would not significantly influence the measurement of that factor; (3) the exclusion of cases with missing values would lead to small sample sizes.
Each variable was examined for its descriptive statistics and its bivariate association with the outcome variable (using a binary logistic regression) ( Table 2 ). Analysis of variance was used to compare the means across 4 schools.
Factor analysis and bivariate analysis were used to guide the variable selection and reduction. For the 33 attitude and perception variables (captured with a 5-point Likert scale), an exploratory factor analysis was conducted using principal component analysis and varimax rotation method. A cutoff value of 0.4 was used for factor loadings, and most variables had a moderate-tohigh loading (mean = 0.68, range = 0.47-0.90). 50 Seven factors were extracted, including parental safety concerns, overall walking environment, parents' and child's positive walking attitudes and regular walking behaviors, sidewalk availability and quantity, positive peer influences, child's 
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personal barriers, and parents' personal barriers ( Table  2 ). The 13 binary land use variables were examined for their bivariate correlation with the outcome variable; only those with significant results were included in the multivariate regressions (Table 2 ). In the suburban school, freeway presence was excluded from the multivariate analyses because of the small percentage (1.5%) of yes's (ie, having to cross a freeway en routes to school). A series of multivariate, binary logistic regressions were conducted to predict walking to/from school for the full sample and each of the subsample (individual schools). Within each series of logistic regressions, blocks of variables were added cumulatively into the model one block at a time. Nonmodifiable variables-sociodemographic factors-were entered first, followed by modifiable variables in the sequence of personal attitude, barrier, and habit; parental safety concerns; school and peer influences; perceived physical environment; and self-selection of the residential location. For the full-sample model, 3 dummy variables for school memberships were entered to partially account for the cluster effect by school, compared with the suburban school. When adding each block of variables, the increase in the pseudo Nagelkerke R 2 value was examined. Although not as reliable as those for linear regressions, these R 2 values still offer some insights into the relative amount of variances explained by different variable blocks.
Focus Group. Results from the focus group were transcribed and examined using content analysis. 49 Themes were identified and classified into personal, social, and physical environmental factors. The results were compared with survey variables and results, and were also examined for similarities and differences across 4 schools.
Results From the Survey Descriptive and Bivariate Statistics
The percentage of walking to/from school was 31% for the whole sample and 48%, 45%, 24%, and 22% for the inner-city school, urban school without freeway, urban school with freeway, and suburban school, respectively. The bivariate correlation between each independent variable and the outcome variable showed both similarities and differences across schools (Table 2) . Only 3 variables were consistently significant (positive) across 4 schools and in the full-sample model: (1) distance being considered "close enough," (2) "My child walks quite often in his/her daily routine," and (3) "I enjoy walking with my child to/from school." Most of the other variables showed inconsistencies across the 4 schools.
Mean Comparison Across Schools
Compared to the 3 other schools, the higher-income, suburban school showed the largest number of significant differences. The suburban parents reported significantly less safety concerns about bullying, stray dogs, and lack of surveillance and help from neighbors (an average of 0.6 lower on a 5-point scale). They rated walking to/ from school as more convenient; rated the sidewalk to be more complete, wider, with fewer obstructions, and better maintained; and perceived the overall environment to be better maintained, have more nice things to see, and better lit. They were less likely to consider driving the child to/from school as an "easier" option, yet were more worried that their child had "too much to carry." They preferred walking as a good way of social interaction, and had more social support for letting the child walk to/ from school. Suburban households had significantly fewer family members yet more cars and driver licenses. They had a longer residential history in their current residences.
The inner-city parents gave lower ratings for physical environmental variables such as buffers between sidewalks and roads, quietness, and enforcement of school zones, compared with parents from the 3 other schools. Parents from the urban school with freeway presence felt that walking with the child to/from school involved more planning ahead and was less enjoyable, compared with parents from the 3 other schools. They were also more concerned about their child becoming lost or being hit by a car than did the suburban parents. Figure 2 illustrates the additional percentages of explained variances when additional blocks of variables were added into the models. Personal attitude, barrier, and regular walking habit had lower explanatory power in lower-income, inner-city or urban schools than in the higher-income, suburban school (17-19% vs. 51% increase in the explained variance). But the trend was reversed for sociodemographic factors (10%-19% in the inner-city and urban schools vs. 4% in the suburban school) and perceived physical environment (15%-20% for the inner-city and urban schools vs. 6% for the suburban school). Parental safety concerns had the greatest explanatory power in the inner-city school when compared with 3 other schools (10% vs. 1%-2%).
Logistic Regressions
Results from the multivariate, binary logistic regressions (Table 3 ) also showed both similarities and differences across 4 schools.
Parents' personal barrier (time constraint and convenience of driving) was the only consistently significant (negative) variable across the 4 schools. It played an even stronger role among suburban parents: the likelihood of walking to/from school decreased by 89% (P < .001) with a 1-unit increase in the parental barrier factor variable (range: -3.3 to 2.5). Other variables showed different extent of impact or, in the case of parental education, even contrasting roles across different schools.
For the inner-city school, older children were more likely to walk to/from school [odds ratio (OR) for grade level = 2.205]. Five other variables decreased the likelihood of walking, including single-parent status (OR = 0.108), parents' personal barriers (OR = 0.334), school bus availability (OR = 0.014), freeway presence en route (OR = 0.029), and the self-selection of a high-quality neighborhood (OR = 0.002, P < .01).
In the 2 urban schools, children were more likely to walk to/from school if parents and children had positive attitudes and regular walking behaviors (OR = 2.340 and 1.887) and were less likely to do so if parents had stronger personal barriers (OR = 0.463 and 0.402). Other variables showed different roles in 2 urban schools. In the urban school without freeway presence, the only additional significant variable was the presence of convenience stores en route (OR = 0.239). In the urban school with freeway presence, Hispanic ethnicity (OR = 0.182), higher parental education (OR = 0.568), and freeway presence (OR = 0.142) were associated with lower likelihood of walking, while 3 other variables/factors-distance close enough (OR = 24.482, P < .001), sidewalk availability and quality (OR = 2.058), and self-selection of a walkable neighborhood (OR = 11.728, P < .01)-were related with greater possibility of walking.In the higher-income, suburban school, parental education (range: 1 to 7; OR = 3.895, P < .01) and the positive peer influence (range: -3.1 to 2.2; OR = 3.404, P < .01) showed positive associations with walking. Children's (OR = 0.304, P < .01) and parents' personal barriers (OR = 0.113, P < .001), availability of school bus service (OR = 0.035), and passing vacant lots en route (OR = 0.130) showed negative associations.
Results From Focus Groups
Multilevel themes emerged from the discussion and were mostly consistent with those considered in the survey. A few new items were also observed.
Reported personal factors included parents' time constraint and enjoyment of walking with the child to/ from school, child's age, child considering walking to/ from school to be "cool," and a new variable-caretaker (mother) being unable to drive. Social factors included peer influence, availability of school bus service, and safety concerns (about strangers, traffic, lack of police enforcement, stray dogs, and bullying).
Most emerging physical environmental factors were also captured in the survey, including distance (the most frequently mentioned factor in focus groups); highway barriers; sidewalk conditions (continuity, width, maintenance, cleanliness, and buffers from vehicle traffic); unsafe intersections; undesirable land uses; and lack of shade. New types of undesirable land uses were identified: governmental housing in the inner-city setting was surrounded by drug-related activities; liquor stores and tire replacement shops in urban areas were unsafe because "a lot of men hung around" these locations; hiking/biking trails connected to the school travel route in the suburban neighborhood induced parental concerns about possible child abduction. The suburban group reported additional environmental barriers, including steep slopes, poor pedestrian visibility for drivers due to the slope and lighting conditions, and lack of no-right-turn signal, which made street crossing difficult for children.
Across the 4 settings, it was consistent that personal, social, and physical environmental levels were all important. Yet the specific contents on 3 levels were different. On the personal level, the inner-city group reported a more negative attitude toward walking to/from school due to poor environmental conditions and the fact of being "captive" walkers-having no alternative travel options. * P < .05; ** P < .01; *** P < .001; # 0.05 < P <0.1.
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Abbreviations: B, Binary variables with a coding scheme of 0 = no and 1 = yes; C, Continuous variable; F, Factor.
Context-Specific Correlates of Walking to School
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The suburban parents reported mostly positive attitudes associated with high-quality neighborhood and "optional" walking-choosing walking over driving. For safety concerns, the context-based differences were more salient. The major concern was existing social disorders (drug dealers, suspicious strangers, and peer bullying) for inner-city parents; traffic dangers for urban parents; and mostly traffic dangers and assumed threats from strangers for suburban parents. This could be related to the objective measures of crime rates (Table  1) , which was much higher for the inner-city neighborhood compared with the suburban neighborhood (96 vs. 5 offenses/year/100 acres). For social factors, positive peer influences were reported in the suburban school, while negative peer influences, especially peer bullying, were common barriers in the inner-city area.
In terms of the physical environment, the suburban parents reported positive elements such as good visual quality, although they also identified steep slopes (related to difficulty in walking and poor visibility) and the presence of hiking/biking trails (related to possible threats from strangers) as barriers. The inner-city parents reported more environmental barriers-poor infrastructure conditions such as poor maintenance, narrow sidewalks, and lack of buffers between sidewalk and vehicle traffic.
Discussion
This study addressed the existing knowledge gaps in the literature regarding walking-to/from-school behavior. Specifically, it added to the understanding of contextbased differences, barriers specific to lower-income, mostly Hispanic urban-dwelling children, and the impact of freeway presence in the school attendance area. The combination of surveys and focus groups helped to collect extensive, in-depth, and context-specific data.
The study sample was limited to 4 schools (one for each type of setting) from a single school district. The survey had relatively low response rates in 3 schools and a certain extent of selection bias. The focus groups had relatively small numbers of participants. These factors limited the generalizability of the findings.
Despite these limitations, this study identified important similarities and differences across the 4 settings, which have important implications for future research and practice. Although this study was based in Austin, TX, similar neighborhood settings can be found in different parts of the country.
Survey results showed that parents' personal barrier (time constraint and convenience of driving) was the only consistently significant (negative) variable in all 4 study school settings. Focus group participants also reported that it was favorable for their child to have a group of children to walk to/from school with. These findings support the broader development of the Walking School Bus programs in all neighborhoods; it could help overcome this parental barrier by having an adult lead a group of children walking to/from school. 51 Other variables showed context-based differences and called for context-sensitive approaches.
For future research, additional studies are needed to identify context-based differences, interactions among multilevel factors, and the most effective interventions in specific contexts. Overly aggregated studies without contextual considerations may not generate meaningful findings to inform local interventions. For example, Hispanic ethnicity has shown positive associations with walking to/from school in the previous literature, but showed negative association in the urban school with freeway presence in this study after controlling for other factors (including parental education and car ownership). This implies that Hispanic ethnicity may have acted as a proxy of economic status in previous studies and may actually deter walking to/from school. Focus group discussions provided partial support for this explanation: Hispanic parents tended to consider driving as a symbol of personal success and showed stronger preference of driving over walking. More studies are needed to better understand the impact of ethnicity and culture on walking.
For future practice, this and other similar studies can inform the development of tailored strategies that respond to local context. In this study, personal attitude and habit had lowered explanatory power in lower-income, innercity or urban areas than in the higher-income, suburban neighborhood. But sociodemographic, physical environment, and safety conditions played stronger roles in lower-income areas. This could be explained by the fact that children from lower-income families may have no other travel options (due to limited vehicle access and parents' inflexible work schedule) and may be exposed to serious safety threats when walking. Therefore, infrastructure and safety improvements are especially important in lower-income, urban and inner-city neighborhoods. Freeway presence was a significant barrier in the inner-city and urban settings. Policy makers and school and urban developers should avoid the placement of schools where freeways divide the attendance areas. For the suburban school, personal attitude, barrier, and regular walking habit were found to be especially influential. Children's personal barriers and positive peer influence were nonsignificant in 3 other schools but were significant in the suburban school. Therefore, education programs targeting such barriers may be more effective in the suburban school setting.
Both surveys and focus groups have unique advantages and limitations. In this study, focus groups showed unique strengths in identifying detailed, context-specific information. For example, in the suburban neighborhood, the hiking/biking trail connected to the home-to-school route was considered as a safety threat due to the possible presence of dangerous strangers. However, a walking path connecting the back entry of the school to the nearby cul-de-sac subdivision was a popular direct route used by children and their parents. Such detailed information is highly context-specific and is more likely to be revealed through focus groups or other direct interactions with local parents or children. Surveys, on the other hand, can enable researchers to collect data from a large sample to allow quantitative analyses.
In summary, a context-sensitive approach and a combination of survey and focus group methods are beneficial for future research and practice. Tailored strategies are needed to address contextual differences. Lower-income neighborhoods in inner-city and urban settings should be given priorities in infrastructure and safety improvements given our findings.
